operation has been performed because progress in labour has ceased, in the absence of mechanical obstruction, and in spite of what appeared to be competent uterine contractions. In other cases, the defects have been noticed at elective operations. The changes noticed arrange themselves into three groups which to somc extent overlap. In all groups, a part of the muscle of the upper segment appears to be much thinner than the adjacent muscle. This appearance is present when the uterus is empty, contracted and retracted, but has been noticed in the first place, immediately after extracting the child.
GROUP 1: Localized thin oval or circular areas in the fundus, without effect upon the course of labour.-These areas are rarely bigger than a crown, they tend to cluster in the fundus and usually site themselves in one or both cornua just inside the tubal region. Occasionally, a single oval area may be in the middle of the fundus. Sometimes the areas in each comu will be joined to each other by a thin strip across the fundus and give the; appearance of a flat dumb-bell.
These areas have been found by chance in elective CQsarean section performed for gross disproportion, toxemia or placenta prnvia, in women who had previously had a normal labour. They are believed to have no influence on the course of labour, unless the area is large enough to sacculate during pregnancy and allow the adjacent faetal part to slip into the sac. As will be shown later, sacculation does occur during pregnancy and probably enlarges, at least in some cases, during labour.
Areas of this nature have been noticed in 14 cases and are shown in Fig. 1 . GROUP 2: Changes associated with abnormal uterine action (7 cases).-Three localized areas occurring as a sub-fundal girdle below the level of the tubes. Horseshoe-shaped strips of thin muscle, stretching over the fundus and down the upper segment, sometimes reaching the lower segment.
These thin horseshoe strips may be present without noticeable change in the rest of the muscle. Sometimes, the muscle on either side of the horseshoe will appear unduly thickened and form two thick muscular caps, which tend to be unequal in size. Fig. 2 shows lateral caps of equal size. Fig. 3 shows caps of unequal size, that in the right cornu being sacculated, and containing ftetal head.
GROUP 3: Local or general sacculation of the posterior wall of the uterus (2 cases of abnormal uterine action; 1 elective operation).-Here, the sac wall has been very thin, perhaps about one-quarter of the thickness of the anterior wall. These sacs differ from the horseshoe sacculation where the muscle has appeared normal or unduly thick. When they have contracted down to the level of the uterine wall, they occupy only a part of the posterior surface. I suspect the local sac has been formed during pregnancy because the head of a breech presentation has been lying in contact with a rather large thin oval or circular area in the posterior wall. Apparent sacculation of the whole of the posterior wall may be explained in a similar manner. It probably enlarges during labour. When the uterus retracts after delivery, the sacs slowly subside to the level of the uterine wall and their site is indicated by the peritoneal surface being wrinkled. The thickness of the sac wall is still only about a third of the thickness of the rest of the upper segment. One local sac contained the feetal head while another contained the upper lobe of a bilobular placenta. Fig. 4 shows foetal head in localised posterior fundal sac, with thin wall. Fig. 5 shows thin-walled sacculation of whole of posterior wall of upper segment. An outstanding feature of these cases has been more frequent and more painful contractions than would be expected in the early stage of dilatation of the cervix, and they have been present for a much longer time than usual, with the result that the patient has become physically and emotionally fatigued-in some cases exhausted -before the extemal os is appreciably larger than half a crown.
Summary of type of labour.-The start, in all, has resembled primary uterine inertia, that is to say, feeble pains at half-hourly intervals for eight to ten hours. The next stage is variable. Some cases pass straight away into strong painful frequent contractions and at the end of twenty-four hours there is no change in a cervix which admitted 1 or 2 fingers twelve to fourteen hours earlier. Now, the patient is getting tired and, in my view, this is the time to make a decision and terminate the labour by CQsarean section. In other cases, the initial feeble pains subside and secondary uterine inertia may exist for twenty-four hours. This sequence may be repeated before the severe contractions make their appearance.
OCT.-OBSTET. 1
When the strong contractions start they soon become severe, then very severe at three to five minute intervals and, in spite of sedatives, continue without appreciable relief and without noticeable change in the cervix for two or three days.
I now believe that a patient who has been in this condition for twelve hours has had ample trial and that the labour should be terminated by Cesarean section. If the labour is allowed to continue, the uterus eventually fails to relax completely between pains, it becomes difficult to control the patient and the need for operation is urgent. For convenience and brevity, I am now using the term "First-stage Uterine Colic" to describe the strong frequent painful contractions without dilatation of the cervix. The onset of uterine colic appears to be accompanied by cessation of the expulsive action of the uterus and its replacement by a squeezing action.
It cannot be doubted that this type of labour is uncommon. I believe that in some cases where the muscle defect is not gross and the child is small, the cervix may eventually dilate sufficiently, to allow delivery by the vagina.
Conclusion.-The association of structural defect with bad uterine behaviour is constant in this series and leads one to suspect the association to be that of cause and effect. It may be that imperfect structure interferes in some way with uterine innervation. At present, the arrangement of muscle fibres at the junction of thick and thin areas is not known, as there has been no opportunity of removing such a uterus at operation.
It is suggested that the defects may be the result of imperfect fusion between those parts of the Mullerian ducts which form the body of the uterus. Mr. G. F. Gibberd has suggested that the appearance of structural change may be due to physiological variation in uterine action. This suggestion offers an attractive explanation of thin-walled sac formation. The empty sac slowly shrinks to the level of the retracted uterine body, and its wall is now about one-third as thick as that of the adjacent muscle. In the process of involution the muscle of the upper segment may become uniform in depth. I have not yet examined such a uterus on completion of involution, and do not know whether this change takes place. THERE has been some doubt in the past whether the human cervix can contract independently, but recent work by Woodbury (1944) and Karlson (1949) shows fairly clearly that the cervix can contract and that the contractions recorded from the cervix are true muscular contractions and not artefacts transmitted from the uterus. Very little is known of the action of drugs on the cervix of the human uterus, but some work has been done on the reaction of the cervix of various laboratory species both in vitro and in vivo. Newton's in vitro work (1934, 1937) suggested that the cervix, although capable of responding to adrenaline, would not respond to oxytocin, but later in vivo work by Adler, Bell and Knox (1944) has shown that the cervix does react to oxytocin, although the doses required are usually larger than those needed to contract the uterus.
The present investigation has been carried out in conjunction with Professor W. C. W. Nixon and Mr. R. J. Fitzpatrick (1951) , and its aim has been to record simultaneously the activity of the cervix and corpus of the human uterus and their response to drugs. Extemal recording methods are unsuitable for this purpose since they do not register the movements of the cervix. We therefore used specially constructed two-way or three-way catheters with attached balloons by means of which intracervical and intra-uterine pressures could be recorded concurrently.
The observations were made before evacuation of the uterus in 24 patients whose pregnancy was being terminated in the first or the second trimester. Contractility of the cervix.-The records show that the cervix can contract rhythmically, sometimes spontaneously but more often after the administration of drugs, particularly those of the ergometrine series. Contractions of the cervix usually followed those of the uterus but in some cases were completely dissociated from those of the uterus.
Action ofergometrine.-The most characteristic effect of ergometrine and methyl-ergometrine was stimulation of the cervix with or without corresponding stimulation of the corpus.
Action of oxytocin.-Intravenous injections of oxytocin produced contractions of the corpus even in the earlier stages of pregnancy, but the reactivity of the corpus to oxytocin increased after the first trimester. The cervix did not react consistently to oxytocin. In some experiments the cervix was contracted by oxytocin; in others it did not respond; and in yet others it apparently relaxed. Intravenous injections of oxytocin produced a marked transient fall in blood pressure.
